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DETAILED ACTION 
Response to Amendment 

1. Claims 1-15 and 21-22 are pending in the instant application. Claims 1, 5-7, 9-11 
and 13 are amended and no new matter is entered. The amendments to the 
specification are accepted and no hew matter is entered. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claim 21 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 
Claim 1 recites the limitation "at least one of said collector and emitter regions including 
a first region doped with an impurity having a first concentration and a second region 
doped with said impurity having a second concentration". Claim 21 recites the limitation 
"The heterojunction bipolar transistor of claim 1 , wherein said first region comprises a 
first in-situ doped polysilicon layer and said second region comprises a second in-situ 
doped polysilicon layer". While the applicant has enabled an emitter layer formed of 
polysilicon the applicant has not enabled forming the collector region from polysilicon. 
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The formation of the collector regions is enabled in paragraphs 27-29 and no 
enablement is found for polysilicon collector layers. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Toyoda 
etal. (US Patent 7,135,721). 

Regarding claim 1, Toyoda teaches a heterojunction bipolar transistor comprising: 
a semiconductor substrate [FIG. 2, 10, col 6, lines 40-41] of a first conductivity 

type [p] including a collector region [FIG. 2, 11; col 6, lines 41-45]; 

a base region [FIG. 2, 12 & 13; col 6, lines 45-68] formed on said substrate [10] 

comprising a non-dopant [col 6, lines 42-47, "SiGeC"]; 

an emitter region [FIG. 2; 15 & 14a; col 7, lines 5-22] formed over said base 

region [12, 13]; and 

at least one of said collector, and emitter regions [15, 14a] including a first region [14a] 
doped with an impurity [column 7, lines 9-17, "arsenic or (phosphorus)", "this n-type 
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impurity is diffused into the Si Cap layer by heat treatment to form an emitter region 
14a" ] having a first concentration [less than 1X10 20 /cm 3 Because of "Ficks Law" and 
thermodynamics the layer 14a MUST inherently have a concentration lower that its 
source of dopant=layer 15)] and a second region [15] doped with said impurity ["arsenic 
or (phosphorus)"] having a second concentration [1X10 20 /cm 3 ]; and 

an emitter-base junction region or a collector-base junction region formed by out- 
diffusion [column 7, lines 14-17, "this n-type impurity is diffused into the Si Cap layer by 
heat treatment to form an emitter region 14a"] of said impurity from at least one of said 
first and second regions. 

While Toyoda does teach the process required by the limitation "an emitter-base 
junction region or a collector-base junction region formed by out-diffusion of said 
impurity from at least one of said first and second regions" this limitation is not limiting 
because it is subject to the product by process policy stated below. 

The limitation "an emitter-base junction region or a collector-base junction region 
formed by out-diffusion of said impurity from at least one of said first and second 
regions" is drawn to a process by which the product is made. Note that a "product by 
process" claim is directed to the product per se, no matter how actually made, In re 
Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 USPQ 685; In re 
Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; In 
re Marosi et al., 218 USPQ 289; and particularly In re Thorpe, 227 USPQ 964, all of 
which make it clear that it is the patentability of the final product per se which must be 
determined in a "product by process" claim, and not the patentability of the process, and 
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that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has 
the burden of proof in such cases, as the above case law makes clear. 

Additionally Because of Ticks Law" and thermodynamics the layer 14a MUST 
inherently have a concentration lower that its source of dopant=layer 15)]. 

The "emitter-base junction region" claimed by the applicant is interpreted by the 
Office to be claiming an emitter-base junction formed by out-diffusion. This "region" is 
the space where the "p" and "n" dopant concentrations are equal and form a depletion 
region devoid of free charge carriers. If the applicant's intention was/is to claim a third 
emitter layer that is separate and distinct from the other two emitter layers then the 
applicant is advised to describe the third layer in structural language that 
unambiguously claims a third emitter layer. Claim language that physically differentiates 
the emitter regions/layers such as an "interface" between regions could be used since 
one layer without an interface may sometimes be interpreted as multiple layers 
depending on the physical characteristics of the reference and the claimed structure. 

Regarding claim 2, Toyoda teaches the heterojunction bipolar transistor of claim 
1, wherein said base region comprises SiGe [col 6, lines 42-47, "SiGeC"]. 

Regarding claim 3, Toyoda teaches the heterojunction bipolar transistor of claim 
1, wherein said first concentration is less than said second concentration [col. 6, lines 
57-60]. 
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Regarding claim 4, Toyoda teaches the heterojunction bipolar transistor of claim 
1, wherein said emitter region [FIG. 2; 14a, 15] comprises said first [14a] region doped 
with a dopant [col 7, line 1 1 ; arsenic or phosphorus] having a first concentration [less 
than 1x10 20 ] and said second region [15] doped with said dopant [col 7, line 11; arsenic 
or phosphorus] having a second concentration [1x10 20 ] greater than said first 
concentration [(somewhat less than 1x10 20 , col 7 lines 14-16, "This n-type impurity is 
diffused into the Si cap layer 14 by heat treatment, to form emitter region 14a in the SI 
cap layer 14"; Because of "Ficks Law" and thermodynamics the layer 14a MUST 
inherently have a concentration lower that its source of dopant=layer 15)]. 

Regarding claim 5, Toyoda teaches the heterojunction bipolar transistor of claim 
4, wherein said first region [14a] is formed closer [See FIG. 2] to said emitter-base 
junction region [as above] than said second region [15]. 

Regarding claim 6, Toyoda teaches the heterojunction bipolar transistor of claim 
1, wherein said base region [FIG. 2; 12, 13] comprises a first base region [13] doped 
with said non-dopant [carbon] having a first concentration [col 6, lines 46-47, "low C 
content"] and a second base region [12] doped with said non-dopant [carbon] having a 
second base concentration [col 6, lines 44-45, "high C content"] greater than said first 
base concentration [col. 6, lines 57-60]. 
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Regarding claim 7, Toyoda teaches the heterojunction bipolar transistor of claim 
6, wherein said first region [13] is formed closer [see FIG. 2] to said emitter-base 
junction region [as above] than said second base region [12]. 

Regarding claim 8, Toyoda teaches the heterojunction bipolar transistor of claim 
1, wherein an impurity concentration profile of said first or second regions comprises a 
step profile [See FIG.s 3A, 4A, 4B, 5A, 6A, 7A] or a graded profile. [These figures show 
both abrupt and graded profiles for at least one layer] 

Regarding claim 9, Toyoda teaches a heterojunction bipolar transistor 
comprising: 

a semiconductor substrate [FIG. 2, 10, col 6, lines 40-41] of a first conductivity 
type [p] including a collector region [FIG. 2, 1 1 ; col 6, lines 41-45]; 

a base region [FIG. 2, 12 & 13; col 6, lines 45-68] formed on said substrate [10] 
including a first base region [13] doped with a non-dopant [carbon] having a first 
concentration [col 6, lines 46-47, "low C content"] and a second base region [12] doped 
with said non-dopant [carbon] having a second concentration [col 6, lines 44-45, "high C 
content"]; 

an emitter region [FIG. 2; 14a, 15] formed over said base region [12, 13] 
including a first emitter layer in-situ doped [14a] with a dopant [col 7, line 1 1 ; arsenic or 
phosphorus] having a first concentration [as above, less than 1x10 20 by thermal 
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diffusion] and a second emitter layer in-situ doped [15] with said dopant [arsenic or 
phosphorus] having a second concentration [1x10 20 ], 

an emitter-base junction region formed by out-diffusion [column 7, lines 14-17, 
"this n-type impurity is diffused into the Si Cap layer by heat treatment to form an emitter 
region 14a"] of said dopant from at least one of said first and second emitter layers. 

The limitations "an emitter-base junction region formed bv out-diffusion of said 
dopant from at least one of said first and second emitter layers", "a first emitter layer h> 
situ doped ', and "a second emitter layer in-situ doped ' is drawn to a process by which 
the product is made. Note that a "product by process" claim is directed to the product 
per se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 
also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 
USPQ 324; In re Avery, 186 USPQ 161; In re Marosi et al., 218 USPQ 289; and 
particularly In re Thorpe, 227 USPQ 964, all of which make it clear that it is the 
patentability of the final product per se which must be determined in a "product by 
process" claim, and not the patentability of the process, and that an old or obvious 
product produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that applicant has the burden of proof in such 
cases, as the above case law makes clear. These product by process limitations add no 
further structural limitations to claim 9. . 

As stated previously and restated below simply to reiterate the Offices position; 
The "emitter-base junction region" claimed by the applicant is interpreted by the Office 
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to be claiming the emitter-base junction formed by out-diffusion. This "region" is the 
interpreted as the space where the "p" and "n" dopant concentrations are equal and 
form a depletion region devoid of free charge carriers. If the applicant's intention was/is 
to claim a third emitter layer that is separate and distinct from the other two claimed 
emitter layers, then the applicant is advised to describe the third layer in structural 
language that unambiguously claims a third emitter layer. 

Regarding claim 10, Toyoda teaches the heteroju notion bipolar transistor of claim 
9, wherein said base region comprises SiGe [col 6, lines 42-47, "SiGeC"]. 

Regarding claim 11, Toyoda teaches the heterojunction bipolar transistor of claim 
9, wherein said first base region [13] and said first emitter layer [14a] are formed closer 
to said emitter-base junction region than said second base region [12] and said second 
emitter layer [15]. 

Regarding claim 12, Toyoda teaches the heterojunction bipolar transistor of claim 
9, wherein said non-dopant comprises carbon [col 6, lines 44-65]. 

Regarding claim 13, Toyoda teaches the heterojunction bipolar transistor of claim 
11, wherein said first carbon concentration is from about 8x1 0 18 cm" 3 to about 5x1 0 19 cm" 
3 , and said second carbon concentration is from about 1.5x1 0 19 cm* 3 to about 7x1 0 19 
cm" 3 . This is evidenced by Toyoda's: 1) Claim 1 , column 11, lines 20-23 where the 
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applicants ranges are taught by the equation Sii. x .yGe x Cy (0<x<1, 0<y<1), 2) Toyoda's 
FIG. 1 where a continuum of x and y values are taught, 3) In column 4, lines 6-8, where 
Toyoda teaches "The carbon content of the portion of the base region adjacent to the 
emitter region may be 0.01% or more" (0.01% times silicon's density of 5x1 0 22 cm* 3 
equals 5x1 0 18 cm" 3 which results in anticipating the applicant's claimed range by 
teaching 5x1 0 18 cm 3 or more, 4) teaching on column 6, lines 61-63 that "The C content 
of at least the boundary portion of the second base region on the side of the emitter 
region should be less than 0.8%" which results in 0.8% times 5x1 0 22 cm' 3 equals 4x1 0 20 
cm" 3 which includes the applicant's range where Toyoda teaches a range of greater 
than 5x1 0 18 cm* 3 and less than 4x1 0 20 for the applicant's second concentration. The 
applicants claimed ranges are well known in the art as evidenced by Toyoda as well as 
others such as Sato (US Pat. Pub. 2004/0201461) on page 9, sections 0131, 0133, 
0142, and figures 2, 3, 5, and 6. The applicant's choice of concentrations are an 
optimization of known ranges in the art and are dependent on the Boron concentration 
chosen for the base layer as evidenced by Toyoda or as Sato also points out. 

Regarding claim 14, Toyoda teaches the heterojunction bipolar transistor of claim 
9, wherein said dopant comprises arsenic [col 7, line 11; arsenic or phosphorus]. 

Regarding claim 15, Toyoda teaches the heterojunction bipolar transistor of claim 
14, wherein said first arsenic concentration is from about 5x1 0 19 cm' 3 to about 3x1 0 20 
cm* 3 [(somewhat less than 1x10 20 , col 7 lines 14-16, This n-type impurity is diffused into 
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the Si cap layer 14 by heat treatment, to form emitter region 14a in the SI cap layer 14"; 
Because of Ticks Law" and thermodynamics the layer 14a MUST have a concentration 
lower that its source of dopant=layer 15)]; and said second arsenic concentration is from 
about 1x10 20 cm' 3 to about 7x1 0 20 cm" 3 [col 7, line 14, "1x10 20 "]. 

4. Claims 1-5, and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Endo el al. (US Patent 5,177,583). 

Regarding claim 1, Endo teaches a heterojunction bipolar transistor comprising: 
a semiconductor substrate [FIG. 1 , 101 , column 1 1 , lines 45-47] of a first 
conductivity type [p] including a collector region [FIG. 1; 102, 103, 104; column 11, lines 
49-55]; 

a base region [FIG. 1; 105, 106; column 11, lines 55-61] formed on said 
substrate [101] comprising a non-dopant [FIG. 1, 105, 106; column 11, lines 55-61; 
SiGe, either silicon or germanium]; 

an emitter region [FIG. 1 ; 1 07, 1 08; column 1 1 , lines 62-68] formed over said 
base region [105, 106]; and 

at least one of said collector [103 (5x1 0 16 ), 104 (4x1 0 17 ); col 11 Ins 50-54], and 
emitter [107 (5x1 0 17 ), 108 (1x10 20 ); col 11, Ins 62-68] regions including a first region 
doped with an impurity having a first concentration [shown in parenthesis above] and a 
second region doped with said impurity having a second concentration [shown in 
parenthesis above]. 



Application/Control Number: 10/711,482 Page 12 

Art Unit: 2815 

an emitter-base junction region or a collector-base junction region formed by out- 
diffusion of said impurity from at least one of said first and second regions. 

The limitation "an emitter-base junction region or a collector-base junction region 
formed by out-diffusion of said impurity from at least one of said first and second 
regions" is drawn to a process by which the product is made. Note that a "product by 
process" claim is directed to the product per se, no matter how actually made, In re 
Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 USPQ 685; In re 
Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 USPQ 161; In 
re Marosi et al., 218 USPQ 289; and particularly In re Thorpe, 227 USPQ 964, all of 
which make it clear that it is the patentability of the final product per se which must be 
determined in a "product by process" claim, and not the patentability of the process, and 
that an old or obvious product produced by a new method is not patentable as a 
product, whether claimed in "product by process" claims or not. Note that applicant has 
the burden of proof in such cases, as the above case law makes clear. 

As stated above, the "emitter-base junction region" claimed by the applicant is 
interpreted by the Office to be claiming an emitter-base junction formed by out-diffusion. 
This "region" is the space where the "p" and "n" dopant concentrations are equal and 
form a depletion region devoid of free charge carriers. If the applicant's intention was/is 
to claim a third emitter layer that is separate and distinct from the other two emitter 
layers then the applicant is advised to describe the third layer in structural language that 
unambiguously claims a third emitter layer and does not rely on product by process 
terminology. 
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Regarding claim 2, Endo teaches the heteroju notion bipolar transistor of claim 1, 
wherein said base region comprises SiGe [FIG. 1, 105, 106; column 11, lines 55-61]. 

Regarding claim 3, Endo teaches the heterojunction bipolar transistor of claim 1, 
wherein said first concentration is less than said second concentration [bases 105 
(5x10 17 ), 106 (1x10 19 )]. 

Regarding claim 4, Endo teaches the heterojunction bipolar transistor of claim 1, 
wherein said emitter region [FIG. 1; 107 (5x1 0 17 ), 108 (1x10 20 )] comprises said first [107 
(5x1 0 17 )] region doped with a dopant [Sb, Antimony] having a first concentration [5x1 0 17 ] 
and said second region [108 (1x10 20 )] doped with said dopant [Sb, Antimony] having a 
second concentration [1x10 20 ] greater than said first concentration [5x1 0 17 ]. 

Regarding claim 5, Endo teaches the heterojunction bipolar transistor of claim 4, 
wherein said first region [107] is formed closer [See FIG. 1] to said emitter-base junction 
region than said second region [108]. 

Regarding claim 8, Endo teaches the heterojunction bipolar transistor of claim 1, 
wherein an impurity concentration profile of said first or second regions comprises a 
step profile [See FIG. 2, step profile] or a graded profile. 
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Allowable Subject Matter 

5. Claim 22 objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Response to Arguments 

6. Applicant's arguments filed 1 June 2007 regarding the Toyoda rejections have 
been fully considered but they are not persuasive. The applicant's arguments are not 
commensurate with the applicant's claim language. As stated above, the "emitter-base 
junction region" claimed by the applicant is interpreted by the Office to be claiming the 
emitter-base junction formed by out-diffusion. This "region" is interpreted as the space 
• where the "p" and "n" dopant concentrations are equal and form a depletion region 
devoid of free charge carriers. The Office agrees that there are differences between the 
Toyoda reference and the applicant's invention. The Office agrees that the applicant's 
region 34 seen in the applicant's figure 1 is equivalent to Toyoda's region 14a seen in 
Toyoda's figure 2. Toyoda does not teach three emitter layers and the applicant is not 
claiming three physically distinct emitter layers/regions. The "emitter-base junction 
region" is a label that has only been structurally defined by product by process language 
and has been interpreted by the Office to be claiming an emitter base junction. Toyoda 
has two emitter layers separated by one interface as seen in Toyoda's figure 2. The 
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applicant has three emitter layers with two interfaces. The applicant can structurally 
distinguish over the Toyoda reference but has not yet done so as explained. 

Applicant's arguments filed 1 June 2007 regarding the Endo rejections have been 
fully considered but they are not persuasive. The applicant states "Both Endo and 
Sadovnikov are silent on a base region which includes a non-dopant such as carbon. 
Endo and Sadovnikov only disclose a dopant (e.g. boron) in the base region (Endo: see 
Fig. 1 and column 11, lines 55-61; Sadovnikov: see Fig. 3 and column 2, lines 35-46)". 
Contrary to the applicant's statement, Endo shows directly within Fig. 1 and Fig. 3 that 
the base regions 105 and 106 contain 10% germanium which is a non-dopant. Column 
1 1 , lines 55-61 of Endo teaches Boron as an impurity/dopant in the base AND also 
discloses the composition of the base as Si 0 .9Ge 0 .i. If it is not already clear the Office 
wishes to make it clear that by teaching Sio.gGe 0 .i Endo anticipates, "a base region 
formed on said substrate comprising a non-dopant". The applicant teaches on page 5 
para 22 of their application that, "Non-dopant elements comprise, for example, Carbon 
(C) and Germanium (Ge)". Is the Office missing something in the applicant's arguments 
regarding Endo? 

Applicant's arguments filed 1 June 2007 regarding the Sadovnikov rejections 
have been fully considered but they are not persuasive. The applicant states "Endo and 
Sadovnikov only disclose a dopant (e.g. boron) in the base region" however on column 
2 lines 35-46 teaches "epitaxial SiGe layer" for both base layers. If it is not already clear 
the Office wishes to make it clear that by teaching SiGe Sadovnikov anticipates, "a base 
region formed on said substrate comprising a non-dopant". The Office is very confused 
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by the applicant's arguments especially in light of the applicant's teachings that 
germanium is a non-dopant. Nevertheless, the Sadovnikov reference is not used to 
reject amended claim 1 because it does not teach "at least one of said collector, and 
emitter regions including a first region doped with an impurity having a first 
concentration and a second region doped with said impurity having a second 
concentration" but not for the reasons that the applicant argues. 



Conclusion 



7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire oh the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul A. Budd whose telephone number 571-272-8796. 
The examiner can normally be reached on Monday to Friday 8:30 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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